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lf« V» Kotlyanlnor 

“ 25X1 

Ifydro-ontloal Inveatipationa on the R/V Vltiae 

The fundamental problem* for the hydro-optical inTcstipatlon* 
conducted on rA Vltla* are the followlngi 

a. A atudy of the optioal charaoteriitios of the aquatic naLcae* 
in the Paclflo Ocean, 

b* Inveatl gation of the relation between optioal oharaeteri sties 
and hydro-bio lor if'a 3 factor* in diverae region** 
c* Study of tha relationsWpa between the earioua Motors 
oauaing the attenuati<Mi of radiant energy in the aee* 
d. Further elaboration and perfection of the method* for oceanic 
hydrophotonetric msasurement** 

The determination of optical character!* tic* of water during the 
time of the expedition is done by direct meaaurotnenta, a* well a* with 
samplings of water taken with the aid of bathonster*. The merit of direct 
measurement* is evident, but the use of instxnaamnts* oonneoted to the vessel 
with a cable, is of course limited by depth* }fea*urei**nt of water samples 
can be carried out at any depth. During the studies of rA Vltlat in deep 
oceanic depressions (Japanese, Idssu-Bonlnska, Tonga, Karmadek) optioal 
oharaeteri sties were determined Jn depths raging up to 9,000 sisters* While 
laboratory measurements are limited to the few level* eanqjled, direct 
•etermlnation, espeolally with a self-registering recorder, nay be conducted 
in deep water* as often as is desired* This makes It possible to detect 
thin layer* of a high degree of turbidity, usually ooineldlng with scattered 
layers of (nineral?) denftlty or with layers of nsixisusi content of phytoplankton* 

In this manner both motheds, direct and laboratory ssMtsurements , are ssitually 
coB^lerasntary, and during the studies carried on frosi Vitias were employed 
;}ointly« 
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Hydro-optioal raeasurementa ocnalst in t>>e daterralnation of a 
whole complex of phyticel oharaoteri sties i the spectral transparency of 
water, its spectral indication of lip-ht scatterinf;, the coefficient of the 
diffused reflection of the ocean, the indicator of vertical attenuation, and 
the ciaraoteristlc polarisation of lifht during its dispersion in sea iivater* 

The horizontal samplings for laborator;' measuretienta are selected on the 
basis of vertical stratification of water in varying regions* 

I* hydro-optical apparatus 

a* Photoeleotrical instrument for measuring transparency* T7 

The tnatrument constitutes a sero-differontlal photometer which 
servea for measuring the transparency of water to white light, as well aa 
in five narrow bands of the visible part of the apeotrum. The photo elements 
in the instrument are antimony-caesium tubes, one of which is for reference 
and the other for measurements* The basic purpose of the instrument is 
direct measurement of transparency of the water at depths ranging up to 
180-200 meters* Besides this, the oonstructioa of the instrument permits 
measuring the transparency In samplings of water, the volume of which la 
only 500 cm?* 

The deviee consists of an immersed and an uncovered part, connected 
with each other by a cable* An optical sketch of the Instrument is presented 
in illustration I. In the limaersed part is found the source of artificial 
light, photoelements, and are assembled the optical and part of the eleetrieal 
set-up of the Instrunwnt* The part which is above th.e water eonaists of 
the supply equipment, the reglaterlng device, ampllfier-transformmr, and the 
control device. An electric pctentiometcr, potentiometer EPP-09, which has 
proven its worth in sea conditions during the studies, is used as a 
registering device* 
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As a preliminary* the instrument is calibrated with the help of 
standardised neutral filters* and the readinf,a on the registering device 
corresnond with the coefficient of the passage of a layer of vrater 1 meter 
thick, that la to say with its transparency* The device assures measurements 
of the transparency of water with mistakes no higher than 0*01. 

-If 1 ^ 

b* Photoelectricftl undeiwator photometer* 

Hi© apparatus Is intended tc measure the Illumination from natural 
lifht at ocean dcpth»e varying from 0 to 150 meters. The illumination of the 
surface layers is measured from above, that is to eay by means of light 
spreading from the surface downward into the sen, and from below by means 
of light coming from the deeper layers to the surface of the ocean. The 
measurements of Illumination from above are conducted In white light* as 
well as in three bands of the visible part of the spectrum* The light 
filters* placed into the device for this purpose, should be as similar as 
possible to standard filters, recommended for hydro-optical ixnrestigations 
by the International Council in Copenhagen for studios of the ocean* 

The apparatus consists of an underwater section and of a regleterlng 
device, connected with each other by a cable* Into the underwater part are 
placed five transmitters* for wtiioh are used aelanium photoelements with 
a switching device* A potentiometer (EPP-09) is employed as the registering 
dsvios. 

0 * Spsotrsl hydro-nepheloBStsr* 

Tbs dsvios is in the form of a visual photometsr* which is intended 
to measure in the vessel's laboratory the olmraoterlstio curves of the 
scattering of light in water* its spectral transparency* and tha degree of 
polarisation of light in the water* The principle of the instrument's 
action is bated on s comparison of the brightness of the light transmitted 
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or scattered by nmter with the previously known brlphtnesa of a atandardlEed 
plate of roilky-colored g-lass. A basic design of the apparatus is presented 
or. illustration IT, The KeasureTnent of brifhtness of the scattered lifht is 
assured at any anple ranflnp from 0,6® to 144®» Besides this* the possibility 
of measv.rinF lipht, scattered at an anrle of IBO® to the falllnr ray* is 
foreseen* Measurements of transparency and of the acatterlnf: of ll?ht can 
be conducted in white lifht, as well as in six narrow bands of the visible 
part of the spectrum, 

^ ) T *" 

d, Towable tranapnreroy ’T'eter, 

In order tc make possible the continual rfeasurement of the 
transparency of the water from the surface layer during the movement of the 
shin, a device for 5:neas.aring trpnsparenoy was constructed which was capable 
of beinp towed - an objective projector in which the lipht flow from the 
source of artificial lifhtinp is received by a cadmium photoresiator* after 
the passare of a layer of water 1 meter thick. The signal from the photo- 
resistor is transmitted by cable to the registering device* a self-registering 
potentiometer PS-1* 

II* Some results* 

Curves of the vertical distribution of transparency were obtained* 

A few graphs are prssented on illustration HI aa an example* On the vertleal 
axis depths ars indicated in metiers* and for the horisontal axis the 
attenuation eoefflelent ^ In reeiproeal maters* Station 4096 relates to 
subtroploal waters* station 4070 to the aquatic masses of the Korthem Paolfio 
current, end station 4138 to sub-aretlo wateira. The oorrelatlon is noted 
between the largest gradients of transparency of water with layers In which 
a sudden ohange has ooeured la temperature* determined with the aid of an 
oleotrlc bsthythermograph* The curves of teapeimtures are platted on these 
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graphs with dottad linos* Strata with sharp chanf.as in transparoney are 
oorrelatod with a stratun ia whioh a auddmi ohanga In temperature has 
ocourrod* Sections of the vertical distribution of transparency were 
ocnstruotad* The seotlon on the meridian 176^ West longitude is jr es anted 
on Illustration TV* Quite ehametorlstio appears to be the eone of a high 
degree of transparezwy between 41® and 46® Northern latitutde, ooinciding 
with the aquatio mass of the North Paoifie current* The iso lines of 
transparency detemines sufficiently clearly the borders of the aquatio 
masses* 

MeasuremMits of underwater illunimtion have permitted to form a 
better idea about the nature of the attenuation of the sources of natural 
radiation with depth and to determine important optical oharaoteristics t 
the index of vertical attenuation and the coefficient of the diffused 
reflection of the sea* 

A number of characteristic curves of light diffusion have been 
obtained* characterising the conriiti'^ns governing the diffusion of light in 
various aquatic tnasses* Indexes of scattering were computed by measurements 
at different angles according to the indications on the diffusion 
meter t- • 

The conqa risen of the curves of vertical distribution of turbidity 
(f^) and of the curves of the relation between photosynthesis and the 
concentration of photoplankton (F) showed their almost complete identity 
(Illustration V). The same similarity was found to exist between turbidity 
(C) and the contents of nitrates (F), the distribution of which is connected 
with phytoplankton (Illustration vt)* 

'5’he studies on Vitlat have offered an opportunity to reveal some 
defioienoios in the measurlnp aptmiratus, which will be corrected or modified 
in the oonstruotion of new instruments* 
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Illuatration I. An optlcRl sVetch of the photoeleotrlcal trftntparertcy-met«r* 

1 - 30uro« of «irtif5.oi»l llpht 

2 - mirror 

."i, 7, 9, 10, ir, K - Ic ses 

4, 8, 11, 13 - anaraturea 

5 - haat absorbing ;-Irs& 

6 - eompariaon photorlenwnt 
16 - naaaurlng phttoa lament 
16 - llpht filtara 


Illustration II. Thaoratical akatch of a hydro^napha lone tar SOT-67. 

As seen from the a Ida 
Aa aaan from abova 

1 - water aamnle (?) 

2 - object Ira of the lifhtar 

3 - aperture 
A - lens 

5 - aotiroa of the lip'ht 

6 - graduated plate 

7 - objective of the photonaster 

8 - mirror in forr. of kj.lfe (knife-edge mirror) 

9 - lenses 

10 - light filters 

11 - exit pupil of the orifice 
12, 13, 14, 17 - milky glass 

15 - photometer lamp 

16 « reading drum - calibrated 
18 - aperture 

19, 20, 21 - calibrating lightfllters 
22 - milky' glass 

25 - aualysar 
24 - polarlser 

26 - spherical mirror 

26 - storage battery 

27 - rheostat 

28 - amperenwter 

29 - voltmeter 

30 - switch 


Illustration ITT, Curves of the vertical distribution of turbidity and 

tomperatu’*e 

a) station 4070 / aquatic mass of the Northern Pacific current 

b) station 4096 / sub-tropical waters 

c) station 4138 / sub-arctic waters 


Approved For Release 2009/07/13 : CIA-RDP80T00246A006900380002-3 



Approved For Release 2009/07/13 : CIA-RDP80T00246A006900380002-3 


-7- 


Illuatration IV« Diitributlori of water transparoiioy of a section on the 
meridian 176® west lonf'itude. 


Illustration V. Vertical distribution of turbidity (Index of weakening 

in reciprocal meters) and photoplankton in percentages of 
content in tiie uppermost layer at station 4066 
sub-arc ti cal waters. 

Illustratiem VI. Vertical distribution, of turbididty (index of the ^ 
weakening in reciprocal ;n!ut©r8) and contents of nitrites 
in micrograas per liter at stations 4120 sub-arotical 
waters and 4096 sub-tropical waters. 
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